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Therefore, it is not enough to have valid and reliable instruments. All data collection instruments must reflect the study's purpose and specific aims and meet the needs of the study. If the instrument does not reflect the purpose and specific aims the instrument should not be included in the study. Ideally, all instruments undergo pilot testing. In the pilot testing, instrument or measurement flaws may be revealed. For example, in one of my pilot studies testing an intervention to improve vision and hearing in the long-term care setting, the method I had chosen to assess the individual's hearing only went up to 60 dB. This significantly limited my ability to demonstrate improvement in my hearing-impaired sample. Therefore a different measure of hearing was Editorial used in subsequent studies. Flaws also may be found in the instruments related to the interpretation of the wording of the questions, the flow of the instrument, or the way the instrument's responses are recorded. To pilot test the instruments for a study the research staff must first be trained on how to use the instrument.
The researcher is responsible for developing a training manual for use to consistently train the research staff on how to implement the research protocol. Essential elements of the training manual include the Institutional Review Board approved research proposal, copies of the consent documents if indicated, copies of all the research instruments with their accompanying instructions for use, and a detailed procedure for the study. Additionally, the Case Report Forms (CRF) for data collection are included in the training manual. The training manual should be assembled both electronically and in paper form for easy access for the research team.
Training of research staff entails opportunities to practice the completion of all the instruments first on each other and then to complete them as a group on one individual to determine if they are asking the questions and coding the responses uniformly. The complete CRFs should be completed by the research staff to assess the flow of the procedure and the flow of the instruments. A series of these assessments by the group should be completed to allow time for feedback from the researcher and questions from the research staff. As questions are answered they should be included in the training manual in a questions and answers section and if needed changes to the procedure or instruments should be made at this time. The protocol should be practiced step-by-step adjusting the protocol as necessary prior to subject data collection. Interrater reliability can be assessed during training but will need to be reassessed at regular intervals during the study to document the reliability of the data collected.
An example from my own research is used to illustrate how pilot testing identified a design flaw in one of the instruments in the CRF (Nursing Interventions for sensory impaired LTC elders, NR 08777; Cacchione, 2005) . During pilot testing of the CRFs one of our research instruments the NEECHAM Confusion Scale (Neelon, Champagne, Carlson, & Funk, 1996) was found to have a design issue precipitating persistent errors of omission. During pilot testing, missing data was identified in this instrument from several of the research staff. The original design of the instrument for use in the study had a vital signs section as depicted in Figure 1 . The research staff identified that the design of the instrument in the CRF did not support the coding of the regularity of the heart rate, periods of apnea, or whether oxygen was prescribed. This instrument design did not have a logical flow. All the questions were within the instrument but the design created systematic errors of omission for the research staff. After this design flaw became apparent during pilot testing and the training of research staff, the instrument design was changed. The new design eliminated the missing data problem observed during training and pilot testing of the research protocol. Figure 2 depicts to new instrument design that replaced the previous version in the CRF.
Careful attention to the match of the instrument construct to the purpose of the study and the corresponding specific aims is essential for a valid and reliable study. The instrument design and flow are also necessary to support that valid and reliable data is collected to answer the specific aims of the study. Examples have been provided to illustrate the need for appropriate design to enhance the quality of the data collected. Careful attention to detail and flow of an instrument will enhance the reliability and validity of the results.
